Background: Regulation of Chemicals
Three general groups of chemicals are regulated in the United States: pesticides, pharmaceuticals (drugs), and industrial chemicals. The inherent nature of these chemicals varies, as do the purposes for which they are developed and used.
This has resulted in different approaches to the regulation of these chemicals.
Pesticides and Pharmaceuticals
Pesticides are designed to be toxic to specific target organisms in order to control or eliminate organisms that create problems for society (such as rats, roaches, termites, weedy plants, molds, and other destructive microorganisms).
Pharmaceuticals are also designed to have specific biological activities; they are used to control or eliminate infectious agents and regulate physiological functions.
Because pesticides and pharmaceuticals must possess specific biological activity in order to function in the desired manner, regulators must be certain that their use will not result in any undesirable or unintended harm. In order to ensure public safety, the U.S. Congress passed the Federal
Industrial Chemicals
Chemicals that are not pharmaceuticals or pesticides generally are considered "industrial chemicals" (except for explosives and radiological materials). Industrial chemicals serve an incredibly broad range of uses.
Unlike pesticides and pharmaceuticals, industrial chemicals are not designed to have specific biological activity. As a result, no targeted testing is required before industrial chemicals go into commerce.
Pesticides and Pharmaceuticals Are DataRich; Industrial Chemicals Are Data-Poor
Because of these different regulatory schemes,
we have different levels of knowledge about the three groups of regulated chemicals. In general, pesticides and pharmaceuticals are rich in publicly available data, while industrial chemicals are data-poor.
Industrial Chemicals Can Be Found Nearly Everywhere
We all come into contact with industrial chemicals every day. Industrial chemicals are used in a very broad array of goods, products, and services, including (among many others):
• laundry detergents and household cleaners;
• fabrics and carpets;
• paper finishes and inks;
• paints and dyes;
• food containers;
• personal care products, like hair-and toothbrushes;
• children's toys;
• automobile components; and • computer components.
The fresh scent of your fabric softener, the blue dye in your jeans, that "new car smell"-all are the result of industrial chemicals.
In addition, many solid materials, such as particleboard in your furniture or your home, have been produced with industrial chemicals and may still have these chemicals as critical components.
The Public Becomes Aware of Industrial Chemicals
Until the mid-1970s, there were no federal laws controlling industrial chemicals. Regulation of these chemicals became a priority in the United States after the report of some major, manmade environmental disasters. V. Nabholz, R. Jones-EPA OPPT, April 15, 2004, personal communication) . In addition, the data submitted quite often are claimed as confidential and cannot be made publicly available.
The result is that most PMNs, even those that do contain data, do not contain test data adequate to fully characterize the risks that their chemicals may pose. While nearest analogue analysis is effective, it is also time-consuming and labor-intensive. As the volume of PMN submissions increased, the Agency had to develop additional methods for evaluating PMN chemicals in order to remain within the 90-day time frame allowed by TSCA. judgment. In addition, this category-based approach has allowed OPPT to share some of its accumulated expertise with the chemical industry and the general public, even though the underlying data that OPPT used to develop the categories may be confidential.
EPA Must Review PMNs, Which Often Lack Data, in 90 Days

Chemical Categories Approach
In the early years of TSCA, few PMNs were submitted to EPA. The number of PMN submissions has steadily increased, however, and EPA currently receives 1,500 to 2,000 per year. In order to deal with the increasing volume, OPPT had to develop a process to essentially "triage" PMNs. Chemicals known to be low-toxicityand, therefore, low-risk-could be given less scrutiny, allowing EPA scientists to focus on those chemicals that may present higher risk.
OPPT developed exemption rules for those chemicals that the Agency believes will not pose a risk. Examples of current exemptions are those for:
• certain polymers;
• low-volume and low-exposure chemicals; and
• research and development applications.
OPPT's Approach to Evaluating Chemicals in the Absence of Data: Necessity Is the Mother of Invention
Faced with the challenge of rapidly assessing many chemicals that most often have no toxicity data, the Agency developed a stepwise evaluation process. The steps in this process include nearest analogue analysis; the chemical categories approach; and computerized predictive methods known as SARs and QSARs. Each of these is described below.
Nearest Analogue Analysis
Since no data are available for most PMN chemicals, OPPT uses measured data on structurally related compounds (analogues) to estimate the toxicity of the PMN chemical.
Identification of close analogues requires the judgment of a highly qualified chemist. OPPT is fortunate to have experienced, exceptionally wellqualified chemists on staff who spend most of their time on work related to PMN chemical review.
OPPT staff search previous PMN cases to determine if they have seen this chemical before.
Within a prescribed category, the toxicity concerns and test recommendations vary little from chemical to chemical.
SARs and QSARs: Scientifically Sound Computational Toxicology Methods
The old adage, "If it walks like a duck, and quacks like a duck, it must be a duck" describes the basis for Structure Activity Relationships (SARs) and Quantitative Structure Activity Relationships (QSARs).
Rather than using a tested analogue to predict the potential toxicity of an untested chemical, OPPT has developed a wide range of SARs/QSARs for many endpoints, including both human health and environmental toxicity.
One of the more widely known OPPT SAR models is ECOSAR (Ecological Structure Activity Relationship), which currently contains the computerized SARs equations for more than 60 chemical classes, as described in the model's "Help" functions.
Additional SARs are being programmed into ECOSAR as resources allow. OPPT is also exploring the development of human health QSARs that can incorporate the wealth of data received by the New Chemicals Program.
Development of computerized models constructed using confidential data received by the Agency is another way of providing access to EPA's expertise, as well as permitting indirect use of confidential data, while still ensuring the protection of companies' proprietary interests.
In the long run, these computerized models can make the best use of everyone's dwindling resources. They can also help avoid unnecessary (and increasingly unpopular) animal testing.
Outreach Programs Teaching Industry To Use EPA's Screening Models: Legacy of the Pollution Prevention Act
The Pollution Prevention Act (PPA) of 1990 describes basic concepts that, if followed, will greatly reduce environmental pollution. The PPA creates a hierarchy of approaches for dealing with pollution. The Act provides that pollution should be prevented or reduced at the source if possible. Two companies who were partnering with OPPT to learn how to use the P2 Framework models, Eastman Kodak and PPG Industries, submitted Project XL proposals based on using the models to screen chemicals at the research and development stage.
Kodak Documents Economic and Business Benefits from Using the P2 Framework
As documented in Kodak's Project XL proposal, the company incorporated the P2 Framework into their research and development process. Kodak shared their experience using the P2 Framework with others in the industry through publications and presentations at conferences and meetings. They also conducted a cost accounting study to describe the economic and business benefits of applying risk screening in research and development.
Project XL invited stakeholders to
suggest innovative new ways to prevent or reduce pollution.
the usual 90-day review period be shortened to 45 days for submissions developed using the P2 Framework models under their Project XL proposals. EPA agreed, and allowed Kodak and PPG to submit a Project XL chemical as both a PMN and a TME (Test Market Exemption), something not ordinarily allowed under TSCA.
The benefit of the simultaneous submissions was that when the prescreened low-toxicity/lowrisk chemical was dropped from review at day 45, the company could begin manufacture immediately, as was customary for a TME, instead of having to wait until the conclusion of the usual 90-day PMN period. Both XL projects ran for three years. It was very interesting to note that PPG took advantage of the expedited review only rarely, and Kodak never used the regulatory relief. Kodak stated that the option for regulatory relief was appealing. However, the most significant benefits they gained came from reduced product development costs, decreased waste generation, reduced regulatory liability, and the capacity to deliver products to the customer on schedule.
The PBT Profiler: The P2 Framework's Next Generation
In the process of working with industry and helping them learn to use the P2 Framework models, OPPT learned that many companies (especially small companies) cannot afford to hire chemists/toxicologists and get them trained in the proper use of screening models.
Partly in response to this, OPPT developed the PBT Profiler from components of the P2 Framework. The Profiler represents an effort to develop a model that will be widely available to industry, easy to use and interpret, and helpful in identifying potentially persistent, bioaccumulative, and toxic chemicals.
There is general agreement that the chemicals of greatest concern are toxics that persist in the environment and bioconcentrate in living organisms. Chemicals that have all three of these properties are known as PBTs. They include DDT, PCBs, and dioxin. PBTs are responsible for some of the worst environmental contamination in communities like Times Beach and Love Canal.
Using the PBT Profiler
The PBT Profiler evaluates a chemical's structure for potential PBT properties. Users can access the model at no charge at http://www.pbtprofiler.net. By entering a chemical's CAS Registry Number, they can obtain:
• information on the chemical's potential PBT characteristics;
• a comparison of the Profiler's predictions against the EPA New Chemical Program criteria for persistence, bioaccumulation, and toxicity;
• information on environmental fate; and • information on "P2 considerations" to assist in risk management of the chemical.
Input from Industry
Extensive effort was invested in development of the PBT Profiler model. One factor contributing to its acceptance and wide use is that the principal users (specifically, members of the 
Qualifying for Regulatory Relief Under Sustainable Futures
In order to qualify for regulatory relief in the form of expedited PMN review, Sustainable Futures participants must demonstrate their competence in using the P2 Framework. In order to do this, companies need to:
• take the necessary training;
• apply the P2 Framework and demonstrate to EPA that this information helped guide decision-making regarding their PMN submission; and
• submit five to ten successful (i.e., not regulated by EPA) PMNs that they developed using the P2 Framework.
OPPT will continue to independently evaluate each Sustainable Futures PMN submitted.
Working Collaboratively with Business
Sustainable Futures is an effective forum for the Agency and industry to work collaboratively toward the shared goals of pollution prevention, risk reduction, environmental stewardship, and sustainability.
Companies can gain significant benefits from prescreening new industrial chemicals using the same models that EPA will use to review the same chemical. Doing so allows users to identify potential chemical toxicity, exposure issues, and ultimate risk problems even before the chemical is Register notice, which is available at http:// www.epa.gov/fedrgstr/EPA-TOX/2002/December/ Day-11/t31243.pdf. "Sustainable Futures" is the name that has been given to the programmatic structure developed by OPPT to make the benefits of using the P2 Framework risk-screening methods available nationwide.
Benefits of Sustainable Futures
Under Sustainable Futures, OPPT is offering the same form of regulatory relief to qualifying participants that was offered to Kodak and PPG under their Project XL agreements-that is, submission of the chemical substance as both a PMN and a TME. By submitting a low-toxicity/low-risk chemical under Sustainable Futures, the company can potentially go to manufacture at 45 days instead of 90, thus cutting the review time in half.
The Sustainable Futures Pilot Project offers participating companies:
• access to the P2 Framework and PBT Profiler models;
• hands-on training with Agency experts;
• one-on-one detailed technical assistance;
• regulatory relief for qualifying new chemicals (as described above); and
• a small business assistance program.
By prescreening chemicals, companies can identify problematic substances and search for safer alternatives.
"early warning" about the risk concerns that need to be mitigated. Including mitigation information in the PMN submission can greatly speed time to market.
Lessons Learned from Working with Industry
Business Benefits of Prescreening Chemicals
In the process of working cooperatively with industry and helping them use the Agency's screening models, OPPT has learned that the greatest potential benefits to companies may not come from expedited review. Instead, participating companies state that they perceive the greatest benefits to be factors such as greater business certainty, reduced product development costs, decreased waste generation, increased innovation, and enhanced profits. All of these factors combine to give participating companies a competitive advantage over those that do not prescreen chemicals at the research and development stage. OPPT became aware of several of these potential benefits while working with Kodak and PPG on their Project XL initiatives.
Some key business benefits are highlighted briefly below.
• Business Certainty
Kodak found that prescreening chemicals at the R&D stage provided greater business certainty, as documented by the Tellus Institute in its previously described case study.
Using the P2 Framework to prescreen PMNs allowed Kodak to predict the concerns the Agency might have when the PMN was finally submitted for review. This decreased regulatory uncertainty and allowed Kodak to more confidently estimate when production of the chemical could begin. Kodak could now tell a client more precisely when they could deliver the new chemical. This represented a significant business advantage over their competitors.
• Reduction in Product Development Costs • Increased Innovation
Using chemical risk prescreening models facilitates increased innovation because it allows the submitting company to consider many more chemical alternatives. This increases their chances of identifying a chemical with better performance characteristics, or one that is more environmentally preferable, in addition to decreasing the probability of regulation.
• Increased Profit
The factors described above can all contribute to increased profits for companies that use chemical risk prescreening models. In addition, these companies' profits can be enhanced further through the intangible (but invaluable) positive public relations benefits they realize by prescreening chemical alternatives at the research and development stage.
• Competitive Advantage
Overall competitive advantage is the major benefit that is being realized by forward-thinking companies that are incorporating product stewardship methods (including prescreening of chemicals using the P2 Framework methods) into their operations. Like all screening models, the P2 Framework and PBT Profiler have conservative defaults. They are best used to prioritize chemicals and identify potentially problematic chemicals for more detailed evaluation.
Kodak found that prescreening
Conclusion: A Win-Win-Win Outcome for Industry, EPA, and the Environment
The Sustainable Futures Pilot Project has been a rewarding outreach effort. It has successfully demonstrated that cooperative efforts can result in the greatest benefits for everyone involved. This is truly a "win-win-win" situation.
The chemical industry wins by increasing profits and gaining competitive advantage. EPA wins by advancing its pollution prevention and risk reduction goals. Most importantly, the environment wins because safer chemicals and processes are entering commerce.
For More Information
Additional information on Sustainable Futures is available at http://www.epa.gov/opptintr/ newchems/sustainablefutures.htm. 
Some Technologies Were Not as Transferable as Hoped
The Agency is learning many additional valuable lessons during the outreach efforts to industry that have culminated in the Sustainable Futures Pilot Project. One major lesson is that these methods have sometimes not been as transferable as OPPT had hoped.
An example is the critical step of selecting a close analogue for a chemical that lacks data. Accurately selecting a close analogue requires many years of experience in chemistry and toxicology. OPPT has highly skilled and experienced scientists who have focused their careers on reviewing toxicity studies and data, and gaining a sufficient knowledge of toxic modes to be able to predict how a chemical structure will control the ultimate toxicity of that chemical.
Toxicologists with chemical companies often have many functions, and cannot focus on becoming expert in selecting analogues. OPPT is exploring methods of capturing the hard-earned, valuable expertise of its toxicologists and making this available to industry.
Models Are Applicable to Both New and Existing Chemicals
The chemical risk-screening models that OPPT developed to screen new chemicals submitted under TSCA are also being applied to existing chemicals. As discussed previously, most existing chemicals in commerce lack the publicly available data needed to adequately assess their risk. Now the OPPT screening models that have become the focus of Sustainable Futures are being used to screen groups of existing chemicals as well. This allows the model users to identify existing chemicals that may pose concerns. It also allows users to prioritize those chemicals that should be evaluated first, or in greatest detail.
